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R 15 R 15 



R 12 is selected from the group consisting of hydrogen and alkyl(C r C 6 ); R 13 is selected from the group consisting of 
hydrogen, alkyl(C r C 6 ), 

o 0 
II II 

-C-R 16 and -C-X-R 16 ; 

R 16 is alkyl(C r C 6 ), 




15 R 15 



X is -0-, -S-, -NH- or NR 16 ; R in is selected from the group consisting of straight or branched chain alkyl(C 1 -C 12 ). 
cycloalkyl(C 3 -C 7 ), trifluoromethyl, hydroxy, phenyl and 2-fluorophenyl; R 9 , R 14 and R 15 are independently selected 
from the group consisting of hydrogen, halogen, nitro, alkyl(C 1 -C 5 ), alkoxy(C r C 5 ), alkylthio(C r C 5 ), hydroxy, trifluor- 
omethyl and amino; n is an integer from zero to two inclusive; and the pharmacologically acceptable salts thereof. 

DESCRIPTION OF THE INVENTION 

Compounds of this invention may be prepared according to one or more of the following reaction schemes: 
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Scheme A 



10 0 




40 



According to Scheme A, a substituted quinoiinecarboxylic acid 1_, where R v R 4> R 5 , and R 7 are as described 
above, is reacted with acetic anhydride and a catalytic amount of concentrated sulfuric acid at 90°C, giving a substituted 
S-methyMH-tl.ajoxazino-^.S^quinoline-l-one 2 which is then reacted with sodium borohydride in tetrahydrofuran 
45 at 0°C, giving the substituted-4-quinolinecarboxylic acid 3, where R 17 is ethyl . The derivative 2 may also be basified 
in water and tetrahydrofuran and then acidified, giving the 3-acetylamino derivative 4. 
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Scheme B 
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10 




35 According to Scheme B, a substituted isatin 5, where R 4 , R 5 , R 6 and R 7 are as described above, is suspended in 

water, basified, heated to 80-95°C and reacted at reflux with an ethanolic/aqueous solution of a 2-amino-4' -substituted 
acetophenone hydrochloride salt 6, where is as described above, then evaporated and acidified, giving 3-amino- 
substituted quinolinecarboxylic acids 7. 

The compounds of the present invention are active immunosuppressive agents when administered to warm-blood- 

40 ed animals. As such they are effective in treating conditions where elevated levels of antibody production or monocyte/ 
lymphocyte activity as a result of the hyperreactivity of immunoregulatory network are closely associated with the 
development of autoimmune diseases, including rheumatoid arthritis [Mellbye, O. J. and Natvig, J. B., Clin. Exp. Im- 
munol., 8, 889 (1971)]; multiple sclerosis [Tourtellotte, W. W. and Parker, J. A., Science 154, 1004 (1966)]; systemic 
lupus erythematosis [Abdu, N. I., et al., Clin. Immunol. Immunopath., 6, 192 (1976)]; thyroiditis [Witebsky, E., et a]., J. 

45 Immunol., ^03, 708 (1969)]; mixed connective tissue disease [Sharp, G. C, etal, Am. J. Med., 52, 148 (1972)]; dermato/ 
polymyositis [Venables, P. J. W., eta]., Ann. Rheum. Dis., 40, 217 (1981)]; insulin-dependent diabetes [Charles, M. A., 
et al, J. Immunol., V30, 1189 (1983)] and in patients undergoing organ transplantation. 

The immunosuppressive activity of representative compounds of this invention was established in the following test. 

50 Chronic Graft versus Host (GvH) Reaction 

The reaction is induced by injection of 100x10 6 DBA/2 spleen cells from male mice, 6-8 weeks of age, into age- 
matched DBA/2xC57B1-6F 1 )(BDF l ) male mice. Seven days post injection oral dosing with a test drug is begun and 
continued for 1 4 consecutive days. At this time (21 days after injection of cells), the BDF-, mice are bled and their serum 
S5 analyzed for autoantibody to DNA by enzyme linked immunosorbent assay (ELISA). 
The ELISA is performed as follows: 

1) Polystyrene microtiter plates are coated overnight at 4°C with 10 u.g/ml of heat denatured DNA from mouse 
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Ehrlich Ascites cells. 

2) The wells are washed twice with phosphate buffered saline (PBS) and incubated for 2 hours with 10% horse 
serum in PBS at room temperature. 

3) The wells are washed twice with PBS containing 0.1% Tween 20 and are then incubated with serum samples 
diluted at 1/200, 1/400 and 1/B00. Serum from the autoimmune strain of mice MRL Ipr/lpr is used as a positive 
control and serum from normal F 1 mice as negative control. 

4) After overnight incubation at 4°C, the microtiter plates are washed three times with PBS (0.1% Tween 20)-1% 
bovine serum albimin (BSA) and a 1 /2000 dilution of goat anti mouse IgG coupled to alkaline phosphatase is added 
to the wells. The enzyme-antibody conjugate is incubated for 3 hours at room temperature. 

5) The plates are washed three times with buffer as above and 200 uJ of a 0.25 mg/ml solution of £-nitrophenyl 
phosphate in 1 .0M Tris-HCI buffer pH 8.0. After 45 minutes, the reaction is stopped with 60 u.l of 1 3% K 2 HP0 4 and 
the amount of anti DNA antibody is quantitated by reading the plates on a spectrophotometer at 405 nm. 

A test compound is considered active if it causes a 40-50% decrease in the absorbance at 405nm (A 405) of the 
vehicle treated GvH mice. 

The results of this test on representative compounds of the present invention appear in Table I. 
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In addition, these compounds are effective in treating inflammation and joint deterioration associated with arthritic 
disease in warm-blooded animals as established in the following test. 

Induction of Adjuvant Arthritis 

Outbred, male, Charles River Wistar rats (Willmington, Mass.) weighing approximately 165 g, were injected intra- 
dermal^ in the right hind paw with killed and dried Mycobacterium tuberculosis emulsified in mineral oil (adjuvant) at 
a dose of 2 mg/kg of body weight. This protocol for induction of arthritis has been described in detail by A. E. Sloboda 
and A. C. Osterberg, Inflammation, J., 415 (1976). 

Seven days subsequent to immunization with Freund's complete adjuvant, the rats were divided into groups and 
treated daily by gavage with various doses of the test compounds. Control groups of rats were immunized with adjuvant, 
but then treated only with starch vehicle. 

At the end of 23 days post adjuvant immunization, the left hind paw diameters of ail the rats were measured around 
the ankle joint with a vernier caliper 

The results of this test on representative compounds of this invention are shown in Table II. A paw diameter less 
than that obtained for control groups indicated a reduction in the induction of arthritis. An enhanced weight gain indicated 
a lack of toxicity of the test compounds in the treated animals. 

The statistical significance of differences between control and treated group were calculated using Student's t test. 
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Inhibition of Progressive Joint Destruction 

This protocol is identical to the experiment whose results were described in Table II. At the end of 23 days the rats 
were killed, their left hind paws amputated and radiographic evaluation was made as follows: Joint roentgraphs of the 
left hind paws were prepared on Polaroid x-ray film (type 55) using a Faxitron x-ray unit (Model 43805-N, Hewlett 
Packard, McMinville, OR). The focus to film distance was 45cm and the exposure to the x-ray source was 5 minutes 
at 60KVP. Each radiograph was graded (blind) for the presence and severity of the following parameters: 

a) juxtaarticular erosions of the tarsal bones; and 

b) cartilage space narrowing. 

A grade of 0 to 4 (with 0= normal and 4= severe changes) was assigned to each of the parameters. 
Again the statistical significance between arthritic controls and treated rats were determined by the use of Students 
t test. The results of this test on representative compounds of this invention are shown in Table III. 
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The compounds of this invention may be orally administered to treat arthritis, for example, with an inert diluent, or 
with an assimilable edible carrier, or they may be enclosed in hard or soft shell capsules, or they may be compressed 
into tablets, or they may be incorporated directly with the food of the diet. For oral therapeutic administration, these 
active compounds may be incorporated with excipients and used in the form of tablets, capsules, elixirs, suspensions, 
syrups and the like. Such compositions and preparations should contain at least 0.1% of active compound. The per- 
centage of active compound in these compositions may, of course, be varied and may conveniently be between about 
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2% to about 60% of the weight of the unit. The amount of active compound in such therapeutically useful compositions 
is such that a suitable dosage will be obtained. Preferred compositions according to this invention are prepared so that 
an oral dosage unit contains between about 50 and 250 mg of active compound. 

The tablets, capsules and the like may also contain a binder such as gum tragacanth, acacia, corn starch or gelatin; 
5 excipients such as dicalcium phosphate; a disintegrating agent such as com starch, potato starch or alginic acid; a 
lubricant such as magnesium stearate; and a sweetening agent such as sucrose, lactose or saccharin. 

When the dosage unit form is a capsule it may contain, in addition to materials of the above type, a liquid carrier 
such as a fatty oil. 

Various other materials may be present as a coating or to otherwise modify the physical form of the dosage unit. 
10 For instance, tablets may be coated with shellac, sugar or both. A syrup or elixir may contain, in addition to the active 
ingredient, sucrose as a sweetening agent, methyl and propylparabens as preservatives, a dye and flavoring such as 
cherry or orange flavor. 

These active compounds may also be administered parenterally. Solutions or suspensions of these active com- 
pounds can be prepared in water, suitably mixed with a surfactant such as hydroxypropylcellulose. Dispersions can 
15 also be prepared in glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary conditions of 
storage and use, these preparations contain a preservative to prevent the growth of microorganisms. 

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or dispersions and sterile 
powders for the extemporaneous preparation of sterile injectable solutions or dispersions. In all cases, the form must 
be sterile and must be fluid to the extent that easy syringability exists. It must be stable under the conditions of man- 
20 ufacture and storage and must be preserved against the contaminating action of microorganisms such as bacteria and 
fungi. The carrier can be a solvent or dispersion medium containing, for example, water, ethanol, polyol (e.g. glycerol, 
propylene glycol and liquid polyethylene glycol), suitable mixtures thereof, and vegetable oils. 

The invention will be described in greater detail in conjunction with the following non-limiting examples: 

25 Example 1 

2- Amino-4'-phenvlacetophenone, hydrochloride 

To 400 ml of chloroform in a 3 liter flask equipped with a mechanical stirrer was added 50 g of 2-bromo-4'-pheny- 
30 lacetophenone and 26.4 g of hexamethylenetetramine. The solution was stirred at 48°C for 4 hours, then cooled to 
20°C, and the resulting solid collected and washed with a small amount of absolute ethanol. The solid was suspended 
in a solution of 270 ml of absolute ethanol and 134 ml of concentrated hydrochloric acid and stirred at 20°C for 22 
hours. This solid was collected washed with 100 ml of water and dried at 75°C in vacuo , giving 54.9 g of the desired 
compound as a white solid, mp 260°C. 

35 

Example 2 

3- Amino-2-[1 ,1 , -biphenvl1-4-vl-6-fluoro-4-quinolinecarboxylic acid 

40 A 21 .35 g portion of 5-fluoroisatin was suspended in 1 75 ml of water in a three-necked 2 liter flask equipped with 

a reflux condenser and addition funnel. To the suspension was added a solution of 28.5 g of sodium hydroxide in 100 
ml of water, then the mixture was heated to 90°C. A solution of 44.08 g of 2-amino-4'-phenylacetophenone, hydrochlo- 
ride in 550 ml of a 1 :1 mixture of ethanol:water was warmed slightly, then 200 ml of tetrahydrof uran was added to effect 
dissolution. This solution was added dropwise to the hot solution of 5-fluoroisatin over 2.75 hours with vigorous stirring. 

45 When addition was complete the solution was stirred at 90°C for 2 hours, then the organic solvents were removed by 
distillation at 85°C. The remaining solution was cooled, added to 1 liter of water and the red solids collected, washed 
with water and saved. The filtrate was acidified to pH 5 with glacial acetic acid and the resulting yellow solid collected, 
washed with water and saved. The red solids saved above were stirred in a mixture of 3 liters of water and 100 ml of 
ammoninum hydroxide for 1 hour, then filtered and the filtrate acidified to pH 5 with glacial acetic acid. The resulting 

50 yellow solid was collected, washed with water, combined with the yellow solid saved above and dried, giving 26.9 g of 
the desired product, mp 229-232°C (dec). 

Example 3 

55 3-Amino-2-[1 ,1 '-biphenvl1-4-vl-4-quinolinecarboxvlic acid 

A 4.42 g portion of isatin was suspended in 25 ml of water in a three-necked 1 liter flask equipped with a reflux 
condenser and addition funnel. To this suspension was added a solution of 6.4 g of sodium hydroxide in 20 ml of water, 



25 



EP 0 379 145 B1 



then the mixture was heated to 90°C. A solution of 15.0 g of 2-amino-4 , -phenylacetophenone, hydrochloride in 300 ml 
of a 50:50 mixture of ethanoLwater was warmed slightly, then 1 00 ml of tetrahydrof uran was added to effect dissolution . 
This solution was added dropwise to the hot solution of isatin over 1 .5 hours with vigorous stirring. When addition was 
complete, the solution was stirred at 90°C for 1 hour and then the organic solvents were removed by distillation at 
5 85°C. The remaining solution was cooled, filtered and the filtrate acidified to pH 5 with glacial acetic acid. The resulting 
solid was collected, washed with water and dried. The yellow solids were suspended in 40 ml of ethanol, filtered and 
dried, giving 2.19 g of the desired product, mp 223-225°C (dec). 

Example 4 

10 

3-amino-2-[1,r-biphenvl1-4-yl-6-bromo-4-quinolinecarboxvlic acid 

A 5.0 g portion of 5-bromoisatin was suspended in 25 ml of water in a three-necked 1 liter flask equipped with a 
reflux condenser and addition funnel. A solution of 4.36 g of sodium hydroxide in 20 ml of water was added and the 

is mixture heated to 90°C. A solution of 9.9 g of 2-amino-4'-phenylacetophenone hydrochloride in 200 ml of a 50:50 
mixture of ethanol:water was warmed slightly, then 100 ml of tetrahydrof uran was added to effect solution. This solution 
was added dropwise to the hot 5-bromoisatin solution over 1 .5 hours with vigorous stirring. When addition was com- 
plete, the mixture was stirred at 90°C for 1 hour, then the organic solvents were removed by distillation at 85°C. The 
solution was cooled and the red solids collected, washed with water and saved. The red solid saved above was sus- 

20 pended in 1 liter of water, stirred for 1 hour and then filtered. The filtrate was acidified to pH 5 with glacial acetic acid 
and the resulting yellow solids collected and washed with water. The second crop was pure giving 3.80 g of the desired 
product, mp 239-240°C (dec). 

Example 5 

25 

2- Amino-4'-phenoxyacetophenone hydrochloride 

To a stirred solution of 29.0 g of 2-bromo-4'phenoxyacetophenone in 1800 ml of toluene was added 14.6 g of 
hexamethylenetetramine. The mixture was stirred at 60°C for 4 hours and then cooled. The resulting solid was collected 
30 and washed with toluene and ether, giving 40.3 g of a white solid, mp 155-156°C. The 40.3 g of white solid was 
suspended in 210 ml of ethanol and 73.5 ml of concentrated hydrochloric acid was added. This mixture was stirred at 
20°C for 18 hours, then the solid was collected and washed with ethanol and water, giving 21.2 g of the desired com- 
pound, mp 210-215°C. 

35 Example 6 

3- Amino-6-fluoro-2-(4-phenoxvphenvn-4-quinolinecarboxylic acid 

A 4.13 g portion of 5-fluoroisatin was suspended in 36 ml of water in a three necked 500 ml flask equipped with a 
40 reflux condenser and addition funnel. To this suspension was added a solution of 5.62 g of sodium hydroxide in 20 ml 
of water, followed by heating to 90°C. A solution of 9.24 g of 2-amino-4*-phenoxyacetophenone hydrochloride in 1 2 ml 
of a 50:50 mixture of ethanoLwater was warmed slightly and added dropwise to the hot 5-fluoroisatin solution over 1 .6 
hours with vigorous stirring. When the addition was complete the solution was stirred at 90°C for 2 hours, then the 
ethanol was removed by distillation at 85°C. The remaining solution was cooled to 25°C and filtered. The filtrate was 
45 acidified to pH 5 with glacial acetic acid. The resulting solid was collected, washed with water, dried and re crystallized 
from 300 ml of hot acetonitrile, giving 7.3 g of the desired product, mp 228°C (dec). 

Example 7 

so 5-H . 1 , -Biphenvl1-4-vl-9-fluoro-3-methvl-1 H-f 1 ,31oxazinor4,5-c1quinolin-1 -one 

To a suspension of 4 g of 3-amino-2-[1 ,1 '-biphenyl]-4-yl-6-fluoro-4-quinolinecarboxylic acid in 30 ml of acetic an- 
hydride was added 10 drops of concentrated sulfuric acid. The mixture was heated at 90°C for 2 hours, then cooled 
and poured into 200 ml of water. This solution was stirred at 20°C for 30 minutes, then the resulting solid was collected 
ss and washed with water. The residue was dissolved in 1 50 ml of dichloromethane and washed with 1 00 ml of saturated 
aqueous sodium bicarbonate. The organic layer was separated, dried and the volatiles removed jn vacuo. The residue 
was dissolved in a small amount of dichloromethane and passed through a short pad of hydrous magnesium silicate, 
eluting with dichloromethane: hexane (1 :1 ). The solids which were obtained were recrystallized from dichloromethane/ 
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hexane, giving 4.1 g of the desired intermediate as yellow crystals, mp 188-189°C. 
Example 8 

5 2-f1,1'-Biphenvn-4-vl-3-(ethvlaminoV6-fluoro-4-quinolinecarboxylic acid 

To a solution of 4.0 g of 5-[1,1'-biphenyl]-4-yl-9-fluoro-3-methyl-1 H-[1 ,3]oxazino[4,5-c] quinoline-1-one in 200 ml 
of tetrahydrofuran at 0°C was added 0.91 g of sodium borohydride. The solution was stirred at 0°C for 1 hour, then 
allowed to warm to 20°C and stirred for 12 hours. A 50 ml portion of water was added and the foaming solution stirred 

10 for 10 minutes. The volatiles were removed in vacuo , then 40 ml of 0.5N sodium hydroxide was added and the solution 
extracted with two 100 ml portions of dichloromethane. The extracts were combined, extracted with 100 ml of water 
containing 5 ml of 1N sodium hydroxide and the aqueous layer from this extraction extracted with 100 ml of dichlo- 
romethane. The aqueous layers were combined, filtered through celite and acidified to pH 4 with 3% aqueous hydro- 
chloric acid. The resulting solid was collected, washed with water and dried, giving 2.8 g of the desired product as a 

15 yellow solid, mp 180-182°C (dec). 

Example 9 

2- f1,1 , -Biphenvll-4-vl-6-fluoro-3-(methylamino)-4-quinolinecarboxvlic acid 

20 

A 1 0 ml portion of 95% formic acid was added dropwise to a 0°C solution of 20 ml of acetic anhydride. This solution 
was heated to 60°C for 1 5 minutes, then 3.9 g of 3-amino-2-[1 , 1 '-biphenyI]-4-yl-6-fluoro-4<pnolinecarboxylic acid was 
added and this solution was stirred at 90°C for 3 hours. After cooling, the solution was poured into 600 ml of water and 
stirred 15 minutes. The resulting solid was collected, washed with water, dried at high vacuum and 110°C for 2 days, 

25 then dissolved in 250 ml of dry tetrahydrofuran and cooled to 0°C. A 922 mg portion of sodium borohydride was added, 
the reaction was stirred at 0°C for 1 hour, then allowed to warm to 20°C and stirred for 8 hours. A 50 ml portion of 
water was added and the solution stirred until foaming ceased. A 10 ml portion of 1N sodium hydroxide was added 
and the volatiles were removed jn vacuo . The residue was partitioned between 250 ml of water and 1 00 ml of dichlo- 
romethane. The aqueous layer was washed with 100 ml of dichloromethane. The organic layers were combined and 

30 washed with 100 ml of water containing 5 ml of 1 N sodium hydroxide. This second aqueous layer was extracted with 
100 ml of dichloromethane. The combined aqueous layers were filtered through celite and then acidified to pH 4 with 
5% aqueous hydrochloric acid. The resulting solid was collected, washed with water, dried and recrystallized from 
acetonitrile, giving 2.2 g of the desired product as yellow needles, mp 198-200°C. 

35 Example 10 

3- f Acetylamino)-2-[1 ,1 , -biphenvl1-4-vl-6-fluoro-4-quinolinecarboxvlic acid 

A 1.8 g portion of 5-[1,r-biphenyl]-4-yl-9-fluoro-3-methyl-1H-[1 ,3]oxazino[4,5-c]quinolin-1-one was dissolved in 
40 50 ml of tetrahydrofuran. To this was added 10 ml of water containing 0.94 ml of 1 N sodium hydroxide. This mixture 
was stirred for 4 hours, then poured into 500 ml of water and acidified to pH 4 with 3% aqueous hydrochloric acid. The 
resulting solid was collected, washed with water and dried at 110°C in vacuo, giving 1.6 g of the desired product as a 
white solid mp 256-259°C. 

45 Example 11 

3-(Acetvlethvlamino)-2-f1,1'-biphenvl1-4-vl-6-fluoro-4-quinolinecarboxylic acid 

A 2.8 g portion of 2-[1,1'-biphenyl]-4-yl-3-(ethylamino)-6-fluoro-4-quinolinecarboxylic acid was suspended in 25 
50 ml of acetic anhydride. To this suspension was added 5 drops of concentrated sulfuric acid, then the mixture was 
heated at 80°C for 2 hours. The solution was cooled, added to 200 ml of water and stirred for 30 minutes. The resulting 
solid was collected, washed with water, then dichloromethane and dried at 1 00°C in vacuo , giving 2.0 g of the desired 
product as a pale yellow solid, mp 260-262°C. 

55 
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Example 12 

3-Amino-2-[1,1'-biphenvll-4-vl-6-chloro-4-quinolinecarboxylic acid 

5 A 3.63 g portion of 5-chloroisatin was added to 35 ml of water in a three-necked, 500 ml flask. A solution of 5.6 g 

of sodium hydroxide in 20 ml of water was added and the mixture was stirred at 90°C. A solution of 7.43 g of 2-amino- 
,4'-phenylacetophenone hydrochloride in 93 ml of ethano!:water (1:1 ) was warmed, 25 ml of tetrahydrofuran added to 
maintain solution and this solution added dropwise to the 5-chloroisatin solution over 3 hours. The solvent was distilled 
off at 85°C. The remaining solution was cooled, 50 ml of water added and this mixture stirred for 10 minutes. The 

10 resulting red solid was collected, dried, stirred in 2.5 liters of water for 1 .5 hours and filtered. The filtrate was acidified 
to pH 4, then the resulting solid was collected, washed with water and dried, giving 5.15 g of the desired product as a 
yellow solid, mp 244-245°C. 

Example 13 

15 

3-Amino-2-[1 ,V-biphenvn-4-vl-6-iodo-4-quinolinecarboxvlic acid 

A 5.46 g portion of 5-iodoisatin was added to 55 ml of water in a three-necked 500 ml flask. A solution of 5.60 g 
of sodium hydroxide in 20 ml of water was added and the mixture was stirred at 90°C. A solution of 7.43 g of 2-amino- 

20 4'-phenylacetophenone hydrochloride in 100 ml of ethanokwater (1:1) was warmed and 25 ml tetrahydrofuran added 
to maintain solution. This solution was then added dropwise to the 5-iodoisatin solution over 2.25 hours. The solvent 
was removed by distillation at 85-90°C. The remaining solution was stirred overnight at room temperature, then 60 ml 
of water was added, followed by stirring for 20 minutes. The tan solid was collected, stirred with 2 liters of water for 2 
hours, then filtered. The filtrate was acidified to pH 5 with glacial acetic acid. The resulting solid was collected, washed 

25 with water and dried, giving 6.26 g of the desired product as a yellow solid, mp 266-267°C. 

Example 14 

3-Amino-2-(4-phenoxvphenvl)-4-quinolinecarboxylic acid 

30 

A 3.68 g portion of isatin was suspended in 36 ml of water. A solution of 5.62 g of sodium hydroxide in 20 ml of 
water was added and the mixture was heated to 90°C. A solution of 9.24 g of 2-amino-4 , -phenylacetophenone in 122 
ml of ethanol:water (1:1), containing sufficient tetrahydrofuran to effect solution was added dropwise to the isatin so- 
lution over 2 hours. This mixture was stirred at reflux for 2 hours, then the solvent was distilled off. The remaining 
35 solution was cooled in an ice bath, then filtered and the filtrate acidified to pH 5. The resulting solid was collected, 
washed with water and air dried, then recrystallized from acetonitrile. This solid was suspended in 200 ml of water, 
basified with sodium hydroxide and extracted with dichloromethane. The aqueous remainder was filtered and the filtrate 
acidified to pH 3 with glacial acetic acid. The solid was collected and dried in vacuo , giving 3.80 g of the desired product, 
mp218-220°C. 

40 

Example 15 

3-Amino-2-[1,1'-biphenvl1-4-vl-6,8-dichloro-4-quinolinecarboxylic acid 

45 a 3.02 g portion of 5,7-dichloroisatin was suspended in 25 ml of water in a 500 ml three-necked flask. A solution 

of 3.96 g of sodium hydroxide in 15 ml of water was added and the mixture heated to 90°C. A 6.0 g portion of 2-amino- 
4'-phenylacetophenone hydrochloride was dissolved in a mixture of 80 ml of absolute ethanol:water (1:1) and 20 ml 
of tetrahydrofuran. This solution was kept warm and with stirring, added dropwise to the 5,7-dichloroisatin solution over 
1.5 hours. The resulting solution was refluxed 1 .5 hours, then the solvent was distilled off at 85°C. The red solids were 

so collected and washed with 50 ml of water. These solids were then stirred in 1800 ml of water, filtered and the filtrate 
acidified to pH 5 with glacial acetic acid. The resulting orange solids were collected and dried, giving 3.25 g of the 
desired product, mp 244-245°C. 

Example 16 

55 

3-Amino-2-f1,1'-biphenvl1-4'Vl-6-ethvl'4-quinolinecarboxvlic acid 

A 5.26 g portion of 5-ethylisatin was suspended in 43 ml of water in a 500 ml three-necked flask. A solution of 8.56 
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g of sodium hydroxide in 32 ml of water was added to the 5-ethylisatin solution and the mixture heated to 90°C. 

A 12.63 g portion of 2-amino-4'-phenylacetophenone, hydrochloride was dissolved in a mixture of 168 ml of ab- 
solute ethanol: water (1:1) and 40 ml of tetrahydrof uran. This solution was kept warm and with stirring, added dropwise 
to the 5-ethylisatin solution over 2 hours. The mixture was refluxed for 2 hours, then the solvent was distilled off at 
5 B5°C and the reaction cooled for 1 hour. The red solids were collected, stirred with 2 liters of water for 1 .5 hours and 
then filtered. The filtrate was acidified to pH 5 with glacial acetic acid. The resulting yellow solids were collected and 
dried, giving 4.47 g of the desired product, mp 240-241°C. 

Example 17 

10 

2- Amino-1 -(2'-fluorof 1 ,1 '-biphenylH-vQethanone, hydrochloride 

To a stirred solution of 34.8 g of 2-bromo-1-(2'-fluoro[1 ,1'-biphenyl]-4-yl)ethanone in 1600 ml of toluene was added 
17.34 g of hexamethylenetetramine. The mixture was stirred at 60°C for 4 hours and then cooled. The resulting solid 
^5 was collected, washed with toluene and ether and dried, giving 48.7 g of 1 -t2-(2'-f luoro[1 , 1 '-biphenyl]-4-yl)-2-oxoethyl]- 
3,5,7-triaza-1-azoniatricycio[3.3.1. 1 3 » 7 ]decane bromide as a white solid mp 174-178°C. 

To a stirred suspension of 47.7 g of the above triaza compound in 300 ml of ethanol was added 86 ml of concentrated 
hydrochloric acid. The mixture was stirred for 18 hours, the solid collected, washed with ethanol and water and dried, 
giving 26.7 g of the desired compound as white solid, mp 235-240°C (dec). 

20 

Example 18 

3- Amino-6-fluoro-2-(2'-fluorof 1 ,1 '-biphenvn-4-Vl)-4-Quinolinecarboxylic acid 

25 To a stirred suspension of 4.13 g of 5-fluoroisatin in 40 ml of water was added a solution of 5.62 g of sodium 

hydroxide in 20 ml of water. This mixture was heated to 85-90°C and a warm solution of 9.3 g of 2-amino-1-(2'-fluoro 
[1,1'-biphenyl]-4-yl)ethanone, hydrochloride in 140 ml of ethanokwater (1:1) and 30 ml of tetrahydrof uran was added 
dropwise over 2 hours. This mixture was stirred at reflux for 2 hours, then the ethanol was distilled off. The reaction 
was filtered and the filtrate acidified to pH 4-5 with acetic acid. The resulting solid was collected, washed with water 

30 and crystallized from 400 ml of hot ethanol, giving 7.45 g of the desired product as a yellow solid, mp 248-250°C. 

Example 19 

S-Amino^-fl.l'-biphenyll^-vl-e-fluoro^-quinolinecarboxvlic acid, monosodium salt 

35 

To a stirred suspension of 4.0 g of 3-amino-2-[1 ,r-biphenyl]-4-yl-6-fluoro-4-quinolinecarboxylic acid in 200 ml of 
water was added sufficient 5N sodium hydroxide to produce solution and then an excess. The resulting solid was 
collected, washed with water and ether and dried, giving 1 .9 g of the desired product as a tan solid, mp 325°C. 

40 Example 20 

3-Amino-6-chloro-2-(2'-fluoron ,1 '-biphenyl1-4-vn-4-quinolinecarboxvlic acid 

To a stirred suspension of 4.54 g of 5-chloroisatin in 40 ml of water was added a solution of 5.62 g of sodium 
45 hydroxide in 20 ml of water. To the resulting solution at 85-90°C was added dropwise over 2 hours, a warm solution 
of 9.3 g of 2-amino-1-(2 , -fluoro[1,1'-biphenyl]-4-yl)ethanone, hydrochloride in 70 ml of water, 70 ml of ethanol and 30 
ml of tetrahydrof uran. This mixture was stirred at reflux for 2 hours then the ethanol was distilled off. The reaction was 
cooled in an ice bath, the solid collected and washed with water. This solid was stirred in 800 ml of water for 2 hours 
and then filtered. The filtrate was acidified to pH 4-5 with acetic acid. The resulting solid was collected, washed with 
50 water and dried, giving 6.6 g of the desired product as a yellow solid, mp 247-249°C. 

Example 21 

2-Amino-1 -[4-(phenylthio)phenyl1ethanone, hydrochloride 

55 

A 50.0 g portion of 4-acetyl diphenylsulfide was dissolved in a mixture of 118 ml of dioxane and 13 ml of ether. A 
5.64 ml portion of bromine was added over 1 5 minutes, the mixture was stirred for 1 hour, then 2.25 ml of bromine was 
added. After stirring an additional hour, the reaction was poured over ice, diluted with ether and stirred. The ether layer 
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was separated, washed with saturated sodium bicarbonate and brine,. dried and filtered. The filtrate was evaporated 
to a dark golden oil. This oil was reacted with bromine in dioxane and ether as described above giving a dark green 
oil. This oil was purified by chromatography, giving 47.9 g of 2-bromo-1 -[4-(phenylthio)phenyl]ethanone as a light brown 
solid, mp 46°C. 

5 To a solution of 3.05 g of 2-bromo-1-[4-(phenylthio)phenyl]ethanone in 100 ml of toluene was added 1.45 g of 

hexamethylenetetramine. The mixture was heated at 60°C for 1 hour with the addition of 50 ml of toluene to facilitate 
stirring. The mixture was cooled, the solids collected, washed with toluene and ether and dried, giving 3.845 g of 1- 
[2-oxo-2 -[4-(phenylthio)phenyl]ethyl-3,5,7-triaza-1-azoniatricyclo[3.3.1.1 3 ' 7 ]decane bromide as a white solid with an 
undefined melting point. 

10 To a suspension of 3.53 g of 1-[2-oxo-2-[4-(phenylthio)phenyl]ethyl]-3,5,7-triaza-1-azoniatricyclo[3. 3.1.1 3 > 7 ]de- 

cane, bromide in 35 ml of ethanol was added 6 ml of concentrated hydrochloric acid. This mixture was stirred for 17 
hours, then the solid was collected and washed with ethanol and ether. This solid was stirred with 15 mi of water at 
0°C for 50 minutes, then the solid was collected, washed with 20 ml of ice cold water and dried, giving 1 .38 g of the 
desired compound as a white solid, mp 222-224°C (dec). 

15 

Example 22 

3-Amino-6-fluoro-2-[4-(phenvlthio)phenvl1-4-quinolinecarboxylic acid 

20 To a suspension of 526 mg of 5-fluoroisatin in 4 ml of water was added 737 mg of sodium hydroxide in 6 ml of 

water. The resulting solution was heated to 80°C, then a solution of 1.254 g of 2-amino-1-[4-(phenylthio)phenyl]eth- 
anone, hydrochloride in 8 ml of ethanol and 8 ml of water was added dropwise. After heating at reflux for 1 hour, the 
volatiles were removed in vacuo , 10 ml of water was added and the mixture filtered. A 60 ml portion of water was added 
to the filtrate which was then acidified to pH 4 with glacial acetic acid. After stirring for 25 minutes the solid was collected, 

25 washed with water and crystallized from 50 ml of hot acetonitrile, giving 442 mg of the desired product, mp 21 9-221 °C 
(dec). 

Example 23 

30 2-f1,1 l -Biphenvn-4-vl-3-(dimethylamino)-6-fluoro-4-quinolinecarboxvlic acid 

A 4 g portion of 3-amino-2-[1,rbiphenyl]-4-yl-6-fluoro-4-quinolinecarboxylic acid was dissolved in 250 ml of ace- 
tonitrile. To this was added 2.7 ml of 40% aqueous formaldehyde and the mixture was heated at 80°C until solution 
was complete. A 2.1 g portion of sodium cyanoborohydride was added and the solution stirred at 20°C for 8 hours. 
35 Glacial acetic acid was added to pH 6, then 0.69 g of sodium borohydride was added and stirring continued at 20°C 
for 72 hours. The reaction mixture was poured into 1 liter of water and adjusted to pH 4 with glacial acetic acid. The 
solid was collected, washed with water, dried and then twice suspended in 200 ml of hot ethanol and filtered. The solid 
was collected, giving 2.5 g of the desired product as a yellow powder, mp 235-239°C (gas solution). 

40 Example 24 

2- Amino-1 -[4-(trifiuoromethyl)phenvllethanone t hydrochloride 

To a stirred solution of 59.28 g of 2-bromo-4 , -trifluoromethylacetophenone in 1800 ml of toluene was added 32.42 
45 g of hexamethylenetetramine. The mixture was stirred at 60°C for 4 hours and then cooled. The resulting solid was 
collected and washed with toluene and ether, giving 89.4 g of 1-[2-oxo-2-[4-(trifluoromethyl)phenyl]ethyl]-3,5,7-triaza- 
1-azoniatricyclo[3.3.1.1 3 7]decane bromide as a white solid, mp 141-143°C. 

To a stirred suspension of 89.4 g of the above triaza compound in 500 ml of ethanol was added 175.7 ml of 
concentrated hydrochloric acid. This mixture was stirred for 18 hours, then the solid was collected, washed with ethanol 
so and water and dried, giving 47.1 g of the desired compound as a white solid, mp 254-256°C. 

Example 25 

3- Amino-6-fluoro-2-[4-(trifluoromethyl)phenvn-4<|uinolinecarboxvlic acid 

55 

To a stirred suspension of 4.13 g of 5-fluoroisatin in 36 ml of water was added a solution of 5.62 g of sodium 
hydroxide in 20 ml of water. The stirred solution was heated to 80-90°C and a solution of 8.42 g of 2-amino-1 -[4- 
(trifluoromethyl)phenyl]ethanone, hydrochloride in 61 ml of ethanol and 61 ml of water was added dropwise over 1.5 
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hours. When addition was complete, the mixture was refluxed tor 20 minutes, then the ethanol was distilled off. The 
mixture was cooled in an ice bath, then filtered through celite. The filtrate was acidified to pH 4 with acetic acid, the 
solid collected, washed with water and recrystallized from acetonitrile, giving 6.04 g of the desired product as a yellow 
solid, mp 260-262°C. 

5 

Example 26 

S-Amino^-fl.l'-biphenvll^-vl-S-trifluoromethvl^'auinolinecarboxvlic acid 

10 To a solution of 6.45 g of 5-trifluoromethylisatin (J. Org. Chem. , 1 344, 42, 1 977) in 70 ml of 2.5N sodium hydroxide 

at 90-95°C was added a warm solution of 10.55 g of 2-amino-4'-phenylacetophenone, hydrochloride in 75 ml of water, 
75 ml of ethanol and 50 ml of tetrahydrofuran over 30 minutes. The mixture was refluxed 1.5 hours, then the organic 
solvents were boiled off, the mixture diluted with 1 25 ml of water and filtered while still warm. The recovered solid was 
dissolved in 500 ml of hot water and filtered twice through celite. The second filtrate was acidified to pH 5 with glacial 

is acetic acid, heated to near boiling, then cooled and the solid collected. This solid was recrystallized from acetonitrile/ 
tetrahydrofuran, giving 5.74 g of the desired product as green crystals mp 255-260°C. (dec). 

Example 27 

20 3-Amino-6-trifluoromethvl-2-(4-phenoxyphenvl)-4-quinolinecarboxvlic acid 

A solution of 6.45 g of 5-trifluoromethylisatin in water was reacted with 7.91 g of 2-amino-4'-phenoxyacetophenone 
hydrochloride (example 5) by the procedure described in example 6, giving 7.7 g of the desired compound as a yellow 
solid, mp 220-225°C. 

25 

Example 28 

3-Amino-6-trifiuoromethvl-2-[4-(trifluoromethvl)lphenvni-4-quinolinecarboxylic acid 

30 A solution of 6.45 g of 5-trifluoromethylisatin in water was reacted with 7.2 g of 2-amino-1 -[4-(trifluoro methyl) 

phenyl]ethanone hydrochloride (example 24), by the procedure described in example 25, giving 10.3 g of the desired 
compound as a yellow solid, mp 260-262°C. 

Example 29 

35 

3-Amino-2-(2'-fluorori ,1 '-biphenylM-vlM-quinolinecarboxvlic acid 

A solution of 3.68 g of isatin in water was reacted with 10.1 g of 2-amino-1 -(2'-fluoro[1 ,1'-biphenyl]-4-yl)-ethanone 
hydrochloride (example 17) by the procedure described in example 18, giving 3.86 g of the desired compound as a 
40 yellow solid, mp 249-250°C. 

Example 30 

3-Amino-6-iodo-2-(2 , -fluorof1,r-biphenvll-4-vl)-4-quinolinecarboxvlicacid 

45 

A solution of 5.46 g of 5-iodoisatin in water was reacted with 7.44 g of 2-amino-1-(2'-ftuoro[1,1 , -biphenyl]-4-yl)- 
ethanone hydrochloride (example 17) by the procedure described in example 18, giving 6.1 9 got the desired compound 
as a yellow solid, mp 239-241 °C. 

50 Example 31 

3-Amino-6-trifluoromethvl-2-(2'-fluorof 1 , 1 M3iphenvll-4-ylM-quinolinecarboxvHc acid 

A solution of 6.45 g of 5-triflouromethy I isatin in water was reacted with 7.97 g of 2-amino-1 -(2 , -fluoro[1 , 1 *-biphenyl]- 
55 4-yl)-ethanone hydrochloride (example 17) by the procedure described in example 18, giving 9.0 g of the desired 
compound as a yellow solid, mp 255-260°C. 
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Example 32 

2- Amino-1 -(4-chlorophenvl)ethanone hydrochloride 

5 To a stirred solution of 50 g of 2-bromo-4'-chloroacetophenone in 1 600 ml of toluene was added 30 g of hexame- 

thylenetetramine. The mixture was stirred for 4 hours at 60°C and then cooled to 20°C. The resulting solid was filtered, 
washed with toluene and ether, giving 79 g of a white solid, mp 1 41 -1 43°C. To a stirred suspension of the above white 
solid in 400 ml of ethanol was added 150 ml of concentrated hydrochloric acid. The mixture was stirred for 18 hours. 
The solid was collected by filtration and washed with ethanol and water and dried, giving 46.5 g of the desired compound 

10 as a white solid, mp 265-270°C. 

Example 33 

3- Amino-6-fluoro-2-(4-chlorophenvl)-4-quinolinecarboxylic acid 

15 

To a stirred suspension of 7 g of 5-fluoroisatin in 58 ml of water was added a solution of 9.36 g of sodium hydroxide 
in 33 ml of water. The solution was heated to 85°C and a solution of 12 g of 2-amino-1-(4-chlorophenyl)ethanone 
hydrochloride in a mixture of 92 ml of ethanol and 40 ml of tetrahydrofuran and 92 ml of water was added drop-wise 
over 2 hours. After the addition was complete, the solution was refluxed for an additional 30 minutes and then the 
20 ethanol and tetrahydrofuran were removed by distillation. The mixture was cooled to 20°C and filtered through celite. 
The filtrate was acidified to pH 4 with acetic acid. The solid was filtered off, washed with water and dried, giving 12.8 
g of the desired compound as a yellow solid, mp 241-243°C. 

Example 34 

25 

3-Amino-2-(4-chlorophenvlV4-quinolinecarboxylic acid 

A solution of 5.8 g of isatin in water was reacted with 12.0 g of 2-amino-1 -(4-chlorophenyl)ethanone hydrochloride 
by the procedure described in example 33, giving 8.1 g of the desired compound as a yellow solid, mp 243-244°C. 

30 

Example 35 

3-Amino-6,8-dichloro-2-(4-chlorophenvlV4-quinolinecarboxylic acid 

35 A solution of 5.4 g of 5,7-dichloroisatin in water was reacted with 7.21 g of 2-amino-1-(4-chlorophenyl)ethanone 

hydrochloride by the procedure described in example 33, giving 5.2 g of the desired compound as a yellow solid, mp 
260-261 °C. 

Example 36 

40 

3-Amino-6-chloro-2-(4-chlorophenvl)-4-quinolinecarboxylic acid 

A solution of 4.54 g of 5-chloroisatin in water was reacted with 6.8 g of 2-amino-1-(4-chlorophenyl)ethanone hy- 
drochloride by the procedure described in example 33, giving 6.27 g of the desired compound as a yellow solid.mp 
45 240-241 °C. 

Example 37 

Amino- 1 -(4-bromophenvnethanone hydrochloride 

so 

To a stirred solution of 40.0 g of 2-bromo-4'-bromoacetophenone in 1100 ml of toluene was added 20.65 g of 
hexamethylenetetramine. The mixture was stirred for 4 hours at 60°C and then cooled to 20°C. The resulting solid was 
filtered, washed with toluene and ether, giving 59.2 g of white solid, mp 149-150°C. To a stirred suspension of the 
above white solid in 225 ml of ethanol was added 105 ml of concentrated hydrochloric acid. The mixture was stirred 
55 for 18 hours. The solid was collected by filtration and washed with ethanol and water and dried, giving 39.5 g of the 
desired compound as a white solid, mp 275°C(dec). 
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Example 38 

3-Amino-6-fluoro-2'(4-bromophenyl)-4-quinolinecarboxvlic acid 

5 To a stirred suspension of 4.13 g of 5-fluoroisatin in 40 ml of water was added a solution of 5.62 g of sodium 

hydroxide in 20 ml of water. The solution was heated to 85°C and a solution 8.8 g of 2-amino-1 -(4-bromophenyl) 
ethanone hydrochloride in a mixture of 61 ml of ethanol and 15 ml of tetrahydrofuran and 61 ml of water was added 
dropwise over 2 hours. After the addition was complete, the solution was refluxed for an additional 30 minutes and 
then the ethanol and tetrahydrofuran were removed by distillation. The mixture was cooled to 20°C and filtered through 

10 celite. The filtrate was acidified to pH 4 with acetic acid. The solid was filtered off, washed with water and dried, giving 
7.8 g of the desired compound as a yellow solid, mp 231-233°C. 

Example 39 

75 3-Amino-6-chloro-2-(4-bromophenvn-4<iuinolinecarboxvlic acid 

A solution of 5.45 g of 5-chloroisatin in water was reacted with 10.0 g of 2-amino-1-(4-bromophenyl)ethanone 
hydrochloride by the procedure described in example 1 , giving 9.31 g of the desired compound as a yellow solid, mp 
241-242°C. 

20 

Example 40 

2- Amino-1 -(4-iodophenyl)ethanone hydrochloride 

25 To a stirred solution of 23.6 g of 2-bromo-4'-iodoacetophenone in 1000 ml of toluene was added 9.3 g of hexam- 

ethylenetetramine. The mixture was stirred for 4 hours at 60°C and then cooled to20°C. The resulting solid was filtered, 
washed with toluene and ether, giving 30.3 g of a white solid, mp 166°C. To a stirred suspension of the above white 
solid in 200 ml of ethanol was added 55 ml of concentrated hydrochloric acid. The mixture was stirred for 18 hours. 
The solid was collected by filtration and washed with ethanol and water and dried, giving 22.4 g of the desired compound 

30 as a white solid, mp 262-265° C (dec). 

Example 41 

3- Amino-6-chloro-2-(4-iodophenvl)-4-quinolinecarboxylic acid 

35 

To a stirred suspension of 4.17 g of 5-chioroisatin in 40 ml of water was added a solution of 5.15 g of sodium 
hydroxide in 18 ml of water. The solution was heated to 85°C and a solution of 9.8 g of 2-amino-1-(4-iodophenyl) 
ethanone hydrochloride in a mixture of 70 ml of ethanol and 30 ml of tetrahydrofuran and 130 ml of water was added 
dropwise over 2 hours. After the addition was complete, the solution was refluxed for an additional 30 minutes and 
40 then the ethanol and tetrahydrofuran were removed by distillation. The mixture was cooled to 20°C and filtered through 
celite. The filtrate was acidified to pH 4 with acetic acid. The solid was filtered off, washed with water and dried, giving 
6.5 g of the desired compound as a yellow solid, mp 243-245°C. 

Example 42 

45 

3-Amino-6-fluoro-2>(4-iodophenvn-4-quinolinecarboxvlic acid 

A basic aqueous solution of 3.8 g of 5-fluoroisatin in water was reacted with 9.8 g of 2-amino-1-(4-iodophenyl) 
ethanone hydrochloride by the procedure described in example 41 , giving 7.0 g of the desiredcompound as a yellow 
so solid, mp251-253°C. 

Example 43 

2-Amino-1 -(2 , ,4'-difluorori .I'-biphenvM-yQ-ethanone hydrochloride 

55 

To a stirred solution of 38.8 g of 2-bromo-1-(2 , ,4'-difluoro[1 l 1'-biphenyl]-4-yl)-ethanone in 1100 ml of toluene was 
added 16.12 g of hexamethylenetetramine. The mixture was stirred for 4 hours at 60°C hen cooled to 20°C. The 
resulting solid was filtered, washed with toluene and ether, giving 52.4 g of a white solid, mp 155-156°C. To a stirred 
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suspension of the above white solid in 350 ml of ethanol was added 95 ml of concentrated hydrochloric acid. The 
mixture was stirred for 18 hours. The solid was collected by filtration and washed with ethanol and water and dried, 
giving 28.4 g of the title compound as a white solid, mp 242-244° C(dec). 

s Example 44 

3- Amino-6-fluoro-2-(2,4'-difluorof 1 , 1 '-biphenylM-ylM-quinolinecarboxylic acid 

A basic aqueous solution of 3.8 g of 5-fluoroisatin in water was reacted with 9.3 g of 2-amino-1 -(2',4'-difluoro[1 , 1 '- 
10 biphenyl]-4-yl)ethanone hydrochloride by the procedure described in example 20,giving 7.7 g of the desired compound 
as a yellow solid.mp 245-247°C. 

Example 45 

is 3-Amino-6-chloro-2'(2' 1 4 , -difluoro[1 1 1'-biphenvl1-4-vl)-4-quinolinecarboxvlic acid 

A basic aqueous solution of 4.3 g of 5-chloroisatin in water was reacted with 9.4 g of 2-amino-1 -(2',4'-difluoro[1 , 1 '- 
biphenyl]-4-yl)ethanone hydrochloride by the procedure described in example 20, giving 6.1 g of the desired compound 
as a yellow solid, mp 253-254°C. 

20 

Example 46 

S-Amino^-f^^'-difluorofl.l'-biphenvll^-vD^-quinolinecarboxylic acid 

25 a basic aqueous solution of 3.5 g of isatin in water was reacted with 9.3 g of 2-amino-1 -(2\4'-difluoro[1 , 1 '-biphenyl]- 

4- yl)ethanone hydrochloride by the procedure described in example 20, giving 2.8 g of the desired compound as a 
yellow solid, mp 244-247°C. 

Example 47 

30 

2- Amino-1 -(4'-fluoro[1 ,1'-biphenyll-4-vl)ethanone hydrochloride 

To a stirred solution of 22.3 g of 2-bromo-1 -(4'-fluoro[1 , 1 '-biphenylH-y^ethanone in 1 000 ml of toluene was added 
1 1 .2 g of hexamethylenetetramine. The mixture was stirred for 4 hours at 60°C and then cooled to 20°C. The resulting 
35 solid was filtered, washed with toluene and ether, giving 30.4 g of a white solid, mp 155-156*0. To a stirred suspension 
of the above white solid in 190 ml of ethanol was added 55 ml of concentrated hydrochloric acid. The mixture was 
stirred for 18 hours. The solid was collected by filtration and washed with ethanol and water and dried, giving 18.4 g 
of the desired compound as a white solid, mp 335-345°C(dec). 

40 Example 48 

3- Amino-6-chloro-2-(4'-fluoro[1,1'-biphenvn-4-yl)'4-quinolinecarboxvlic acid 

A basic aqueous solution of 4.54 g of 5-chloroisatin in water was reacted with 9.0 g of 2-amino-1-(4'-fluoro-[1,V- 
45 biphenyl]-4-yl)ethanone hydrochloride by the procedure described in example 20, giving 6.2 g of the desired compound 
as a yellow solid, mp 255-257°C. 

Example 49 

so 3-Amino-6-fluoro-2-(4'-fluoro[1 ,1 '-biphenvll-4-vn-4-quinolinecarboxylic acid 

A basic aqueous solution of 4.13 g of 5-fluoroisatin in water was reacted with 9.3 g of 2-amino-1-(4'-fluoro-[1,V- 
biphenyl]-4-yl)-ethanone hydrochloride by the procedure described in example 20, giving 7.13 g of the desired com- 
pound as a yellow solid, mp 241-243°C. 

55 
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Example 50 

3-Amino-6-fluoro-2-(4-iodophenvl)-4-quinolinecarboxvlic acid methyl ester 



s To a solution of 400 ml of acetonitrile and 40 ml of tetrahydrofuran was added 4.0 g of 3-amino-6-fluoro-2-(4-io- 

dophenyl)-4-quinolinecarboxylic acid and 2.0 g of cesium carbonate. The solution was stirred for 1 hour and 0.84 ml 
of methyl iodide was added. After stirring for an additional 12 hours, the volatiles were removed in vacuo and the 
residue dissolved in methylene chloride and ethyl acetate. The insoluble solids were removed by filtration and the 
volatiles removed from the filtrate in vacuo . The yellow solid obtained was recrystallized from methylene chloride, giving 

10 3.45 g of the desired compound as yellow crystals, mp 223-225°C. 

Example 51 

3-Amino-6-fluoro-2-[4~(3-pyridinvn-phenvll-4-quinolinecarboxvlic acid methyl ester 

75 

To a degassed solution of 0.39 g of 3-amino-6-fluoro-2-(4-iodophenyl)-4-quinolinecarboxylic acid methyl ester and 
0.035 g of tetrakis(triphenylphosphine) palladium in 10 ml of tetrahydrofuran and 10 ml toluene was added 1.0 ml of 
2M aqueous sodium carbonate followed by a solution of 0.148 g of 3-pyridine boron ic acid in 2 ml of ethanol. The 
mixture was stirred at reflux under argon for 5 hours and then cooled to 20°C. Two drops of 30% hydrogen peroxide 
20 were added and the mixture stirred for 30 minutes. The reaction mixture was partitioned between water and methylene 
chloride. The organic layers were washed with water and dried over sodium sulfate. The volatiles were removed jn 
vacuo , giving a tan powder. The crude product was purified via silica gel chromatography using toluene/acetone/meth- 
anol 78:20:2 as the eluent. The desired compound was obtained as yellow crystals (0.1 32g), mp 178-183°C. 

25 Example 52 

3-Amino-6"fluorO'2-f4-(3-pyridinvl)phenvn-4'quinolinecarboxvlic acid 

To a solution of 0.097 g of 3-amino-6-fluoro-2-[4-(3-pyridinyl)-phenyl]-4-quinolinecarboxylic acid methyl ester in 
30 10 ml of ethanol was added 1 .0 ml of 2.5N aqueous sodium hydroxide. The solution was stirred at reflux for 0.5 hour. 
The solution was concentrated to a small volume in vacuo and then diluted with 10 ml of water. The solution was 
acidified with 0.2 ml of glacial acetic acid, warmed briefly and cooled to 20°C. The solid was collected, washed with 
water, and dried in vacuo , giving 0.076 g of the desired compound as a yellow powder, mp 260-268°C. 

35 

Claims 



Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, NL, SE 

40 

1 . A compound of the formula: 



45 



50 



R 4 


R 3 








3 




N 



55 



wherein R 1 is selected from the group consisting of 
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R 2 is 




11? 



R 3 is selected from the group consisting of 

0 
II 

-C-OH, 

0 0 0 

II II II 

-OOCH 2 CN, -C-NHNH 2 and -OOA 



(where A is an alkali or alkaline earth metal); R 4 , R 5 , R 6 and R 7 are independently selected from the group consisting 
of hydrogen, halogen, alkyl(C r C 6 ), trifluoromethyl and -0-alkyl(C r C 3 ), with the proviso that least two of R 4 , R 5 , 
R 6 and R 7 must be hydrogen; R 8 is selected from the group consisting of straight or branched chain alkyl(C r C 12 ), 
halogen, cycloalkyl(C 3 -C 7 ), trifluoromethyl, hydroxy, phenyl and 2-fluorophenyl and pyridyl; R 10 is selected from 
the group consisting of 



R 




14 



and -CH 2 




R 12 is selected from the group consisting of hydrogen and alkyKC^Ce); R 13 is selected from the group consisting 
of hydrogen, alkyl^-Ce), 



O O 
II II 
-C-R 16 and -C-X-R 



16' 



R 16 is alkyl(C r C 6 ), 
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5 




15 R 15 



70 

X is -O-, -S-, -NH- or NR 16 ; R in is selected from the group consisting of straight or branched chain alkyl(C 1 -C 12 ). 
cycloalkyl(C 3 -C 7 ), trifluoromethyi, hydroxy, phenyl and 2-fluorophenyl; Rg, R 14 , and R 15 are independently selected 
from the group consisting of hydrogen, halogen, nitro, alkyl(C r C 5 ), alkoxy(C r C 5 ), alkylthio(C r C 5 ), hydroxy, trif- 
15 luoromethyl and amino; n is an integer from zero to two inclusive; and the pharmacologically acceptable salts 

thereof. 

2. The compounds according to Claim 1, 3-amino-2-[1 ) 1'-biphenyl]-4-yl-6-fluoro-4-quinolinecarboxylicacid; 3-amino- 

2- [1 ,1 , -biphenyl]-4-yl-4-quinolinecarboxylic acid; 3-amino-2-[1 , 1 '-biphenyl]-4-yl-6-bromo-4-quinolinecarboxylic ac- 
20 id; 3-amino-2-[1,1'-biphenylH-yl-6-chloro-4-quinolinecarboxylic acid; 3-amino-2-[1 ,1'-biphenyl]-4-yl-6-iodo-4-qui- 

nolinecarboxylic acid; 3-amino-2-[1,1'-biphenyl]-4-yl-6,8-dichloro-4-quinolinecarboxylic acid; 3-amino-2-[1J'-bi- 
phenyl]-4-yl-6-ethyl-4-quinolinecarboxylic acid; 3-amino-2-[1 ,V-biphenyl]-4-yl-6-fluoro-4-quinolinecarboxylic acid, 
monosodium salt; and 3-amino-2-[1,1'-biphenyl]-4-yl-6-trifluoromethyl-4-quinolinecarboxylic acid. 

25 3. The compounds according to Claim 1 , 2-[1 ,1 '-biphenyl]-4-yl-3-(ethylamino)-6-fluoro-4-quinolinecarboxylic acid; 2- 
[1,r-biphenyl]-4-yl-6-fluoro-3-(methylamino)-4-quinolinecarboxylic acid; and 2-[1,1'-biphenyl]-4-yl-3-(dimethyl- 
amino)-6-fluoro-4-quinolinecarboxylic acid. 

4. The compounds according to Claim 1 , 3-(acetylamino)-2-[1,V-biphenyl]-4-yl-6-fluoro-4-quinolinecarboxylic acid; 
30 and 3-(acetylethylamino)-2-[1,1 '-biphenylJ-4-yl-6-fluoro-4-quinolinecarboxylic acid. 

5. The compounds according to Claim 1 , 3-amino-6-fluoro-2-(2'«fluoro[1 , 1 '-biphenyl]-4-yl)-4-quinolinecarboxylic acid; 

3- amino-6-chloro-2-(2'-fluoro[1,1'-biphenyl]-4-yl)-4-quinolinecarboxylic acid; 3-amino-2-(2'-fluoro[1,1'-biphenyl]- 

4- yl)-4-quinolinecarboxylic acid; 3-amino-6-iodo-2-(2fluoro[1,1'-biphenyl]-4-yl]-4-quinolinecarboxylic acid; 3-ami- 
35 no-6-trifluoremethyl-2-(2'-fluoro[1,1'-biphenyl]-4-yl)-4-quinolinecarboxy lie acid; S-amino-e-chloro^-^'-fluorotl.l'- 

biphenyl]-4-yl)-4<|uinolinecarboxylic acid; and 3-amino-6-fluoro-2-(4'-fluoro[1 ,1 '-biphenyl]-4-yl)-4-quinolinecar- 
boxylic acid. 

6. The compounds according to Claim 1, 3-amino-6-fluoro-2-[4-(trifluoromethyl)phenyl]-4-quinolinecarboxylic acid; 
40 3-amino-6-trifluoromethyl-2-[4-(trifluoromethyl)phenyl]-4-quinolinecarboxylic acid; S-amino-S-fluoro^^Z^'-dif- 

luoro[1,V-biphenyl]-4-quinolineacarboxylic acid; S-amino-S-chloro^-CZ^'-difluoroILI'-biphenylH-yO^-quinoli- 
necarboxylic acid; and 3-amino-2-(2,4-difluoro[1 l 1'-biphenylH-yl-4-quinolinecarboxylic acid. 

7. The compounds according to Claim 1, 3-amino-6-fluoro-2-(4-chlorophenyl)-4-quinolinecarbqxylic acid; 3-amino- 
45 2-(4-chlorophenyl)-4-quinolinecarboxylic acid; 3-amino-6,8-dichloro-2-(4-chlorophenyl)-4-quinolinecarboxylic ac- 
id; 3-amino-6-chloro-2-(4-chlorophenyl)-4-quinolinecarboxylic acid; 3-amino-6-fluoro-2-(4-bromophenyl)-4-quino- 
linecarboxylic acid; 3-amino-6-chloro-2-(4-bromophenyl-4-quinolinecarboxylic acid; 3-amino-6-chloro-2-(4-iodo- 
phenyl)-4-quinolinecarboxylic acid; and 3-amino-6-fluoro-2-(4-iodophenyl)-4-quinolinecarboxylic acid. 

50 8. The compounds according to Claim 1 , 3-amino-6-fluoro-2-(4-phenoxyphenyl)-4-quinolinecarboxylic acid; 3-amino- 
2-(4-phenoxyphenyl)-4-quinolinecarboxylic acid; 3-amino-6-fluoro-2-[4-(phenylthio)phenyl]-4-quinolinecarboxylic 
acid; 3-amino-6-trifluoromethyl-2-(4-phenoxyphenyl)-4-quinolinecarboxylic acid; and 3-amino-6-fluoro-2-[4-(3-py- 
ridinyl)-phenyl]-4-quinolinecarboxylicacid. 

55 9. a process for producing a compound of the formula: 
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NHR 



17 



wherein is selected from the group consisting of 



S<0) n R 11 ; 



R* R5, 1^6 and R 7 arG independently selected from the group consisting of hydrogen, halogen, alkyl(C r C 6 ), trif- 
luoromethyl and -0-alkyl(C-,-C 3 ),with the proviso that at least two of R4, R 5 , R 6 and R 7 must be hydrogen; R 8 is 
selected from the group consisting of straight or branched chain alkyl(C r C 12 ), halogen, cycloalkyl(C 3 -C 7 ), trifluor- 
omethyl, hydroxy, phenyl, 2-fluorophenyl and pyridyl; R 10 is selected from the group consisting of 




14 



and -CH 2 




R ni is selected from the group consisting of straight or branched chain alkyl (C r C 12 ), cycloalkyl (C 3 -C 7 ), trifluor- 
omethyl, phenyl and 2-fluorophenyl; 

R 9 , R 14 , and R 15 are independently selected from the group consisting of hydrogen, halogen, nitro, alkyl(C r C 5 ), 
alkoxy(C r C 5 ), alkylthio(C r C 5 ), hydroxy, trifluoromethyl and amino; n is an integer from zero to two inclusive; and 
R 17 is ethyl , which comprises reacting a substituted quinolinecarboxylic acid of the formula: 
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0 
II 

?4 C "° H 

R 6 - 



with acetic anhydride and a catalytic amount of concentrated sulfuric acid at 80-1 00°C, giving a substituted 3-me- 
thyl-1H-[1 ,3]oxa2ino[1,5^]quinoline-1-one of the formula: 




which is then reacted with sodium borohydride in tetrahydrofuran at 0°C, giving the desired products. 

Claims for the following Contracting States : ES, GR 

1. A process for producing a compound of the formula: 

0 



ii 

R 4 C-OH 




wherein R-, is selected from the group consisting of 




ll » 
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R4. R 5l R 6 and R 7 are independently selected from the group consisting of hydrogen, halogen, alkyl(C r C 6 ), trif- 
luoromethyl and -0-alkyl(C r C3),with the proviso that at least two of R4, R 5 , R 6 and R 7 must be hydrogen; R 8 is 
selected from the group consisting of straight or branched chain alkyl(C r C 12 ), halogen, cycloalkyl(C 3 -C 7 ), trifluor- 
omethyl, hydroxy, phenyl, 2-fluorophenyl and pyridyl; R 10 is selected from the group consisting of 




R 15 R 15 

R^ is selected from the group consisting of straight or branched chain alkyl (C-j-C^), cycloalkyl (C 3 -C 7 ), trifluor- 
omethyl, phenyl and 2-fluorophenyl; 

R 9 , R 14 , and R 15 are independently selected from the group consisting of hydrogen, halogen, nitro, alkyl(C r C 5 ), 
alkoxy(C r C 5 ), alkyfthio^-Cg), hydroxy, trifluoromethyl and amino; n is an integer from zero to two inclusive; and 
R 17 is ethyl , which comprises reacting a substituted quinolinecarboxylic acid of the formula: 



0 



II 

R 4 C-OH 




with acetic anhydride and a catalytic amount of concentrated sulfuric acid at 80-1 00°C, giving a substituted 3-me- 
thyl-1 H-tl.SJoxazinoIl^^cJquinoline-l-one of the formula: 




which is then reacted with sodium borohydride in tetrahydrofuran at 0°C, giving the desired products. 
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Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, LI, DE, DK, FR, GB, IT, NL, SE 

1 . Verbindung der Formel: 




in der aus der Gruppe ausgewahlt ist, die aus 



besteht, 
R 2 



<12 



<13 



ist, R 3 aus der Gruppe ausgewahlt ist, die aus 



o 

It 



a 



-C-OH, -C-OCH 2 CN, -ONHNH 2 und -OOA 



besteht (worin A ein Alkali- oder Erdalkalimetall ist); R4, R 5 , R$ und R 7 unabhangig aus der Gruppe ausgewahlt 
sind, die aus Wasserstoff, Halogen, (C^-C^-Alky!, Trifluormethyl und -0-(C 1 -C 3 )-Alkyl besteht, mit der MaGgabe, 
daG mindestens zwei von R 4 , R 5 , R 6 und R 7 Wasserstoff sein mussen; R 8 aus der Gruppe ausgewahlt ist, die aus 
gerad- oder verzweigtkettigem (C-j-C^J-Alkyl, Halogen, (C 3 -C 7 )-Cyc!oalkyl, Trifluormethyl, Hydroxy, Phenyl und 
2-Fluorphenyl und Pyridyl besteht; R 10 aus der Gruppe ausgewahlt ist, die aus 
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•14 



und -CH- 




besteht; R 12 aus der Gruppe ausgewahlt ist, die aus Wasserstoff und (C r C 6 )-Alkyl besteht; R 13 aus der Gruppe 
ausgewahlt ist, die aus Wasserstoff, (C^C^-Alkyl, 



O O 
II II 
-C-R und -C-X-R 



besteht; R 16 (C, -C 6 )-Alkyl, 



_^T^ Oder -CH 2 -^_3 



15 



: 15 



ist; X -O-, -S-, -NH- oder NR 16 ist; aus der Gruppe ausgewahlt ist, die aus gerad- oder verzweigtkettigem (C r 
C 12 )-Alkyl, (C 3 -C 7 )-Cycloa1kyl, Trifluormethyl, Hydroxy, Phenyl und 2-Fluorphenyl besteht; Rg, R 14 und R 15 unab- 
hangig aus der Gruppe ausgewahlt sind, die aus Wasserstoff, Halogen, Nitro, (C r C 5 )-Alkyl, (C r C 5 )-Alkoxy, (C r 
C 5 )-Alkylthio, Hydroxy, Trifluormethyl und Amino besteht; n eine ganze Zahl von null bis einschlieBlich zwei ist; 
und die pharmakologisch annehmbaren Salze derselben. 

Verbindungen nach Anspruch 1, 3-Amino-2-[1,1'-biphenyl]-4-yI-6-fluor-4-chinolincarbonsaure; 3-Amino-2-[1,V-bi- 
phenyl]-4-yl-4-chinolincarbonsaure; 3-Amino-2-[1,V-biphenyl]-4-yl-6-brom-4-chinolincarbonsaure; 3-Amino-2- 
[1,1'-biphenyl]-4-yl-6-chlor-4-chinolincarbonsaure; 3-Amino-2-[1,V-biphenyl]-4-yl-6-iod-4-chinolincarbonsaure; 
S-Amino^-II.I'-biphenyll^-yl-a.S-dichloM-chinolincarbonsaure; 3-Amino-2-[1,1'-biphenyl]-4-yl-6-ethyl-4-chino- 
lincarbonsaure; 3-Amino-2-[1,1'-biphenyl]-4-yl-6-fluor-4-chinolincarbonsaure, Mononatriumsalz; und 3-Amino-2- 
[1 , 1 '-biphenyl]-4-yl-6-trifluormethyl-4-chinolincarbonsaure. 

Verbindungen nach Anspruch 1, 2-[1,V-Biphenyl]-4-yl-3-(ethylamino)-6-fluor-4-chinolincarbonsaure; 2-[1,1'-Bi- 
phenyl]-4-yl-6-fluor-3-(methylamino)-4-chinolincarbonsaure; und 2-[1 ,1 '-Biphenyl]-4-yl-3-(dimethylamino)-6-fluor- 
4-chinolincarbonsaure. 

Verbindungen nach Anspruch 1, S-lAcetylaminoJ^I.V-biphenyll^-yl-e-fluoM-chinolincarbonsaure; und 3-(Ace- 
tylethylamino)-2-[1,1'-biphenyl]-4-yl-6-fluor-4-chinolincarbonsaure. 



Verbindungen nach Anspruch 1, 3-Amino-6-fluor-2-(2 , -fluor-[1,1 , -biphenyl]-4-yl)-4-chinolincarbonsaure; 3-Amino- 
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6-chlor-2-(2 , -fluor-[1,V-biphenyl]-4-yl)-4-chinolincarbonsaure; 3-Amino-2-(2 , -fluor-[1 I V-biphenyl]-4-yl)-4-chinolin- 
carbonsaure; 3-Amino-6-iod-2-(2'-fluor-[1 ,1 '-biphenyl]-4-yl)-4-chinolincarbonsaure; 3-Amino-6-trifluormethyl-2- 
(2 , -fluor-[1,1 , -biphenyl]-4-yl)-4-chinolincarbonsaure; a-Amino-e-chlor^^^-fluor-fl.V-biphenyO^-yO^-chinolin- 
carbonsaure; und S-Amino-e-fluor^^^-fluor-II.V-biphenyll^-yO^-chinolincarbonsaure. 

Verbindungen nach Anspruch 1, 3-Amino-64luor-244^trifluormethyl)phenyl]-4-chinolincarbonsaure; 3-Amino- 
6-trifluormethyl-2-[4-(trifluormethyl)phenyl]-4-chinolincarbonsaure; S-Amino-e-fluor^-C^^'-difluor-II ,V-biphenyl]- 
4-chinolincarbonsaure; 3-Amino^-chior-2-(2\4'-difluor-[1 ,1'-biphenl]-4-yl)-4-chinolincarbonsaure; und 3-Amino- 

2- (2,4-difluor-[1 > 1'-biphenyl]-4-yl)-4-chinolincarbonsaure. 

Verbindungen nach Anspruch 1, 3-Amino-6-fluor-2-(4-chlorphenyl)-4-chino!incarbonsaure; 3-Amino-2-(4-chlor- 
phenyl)-4-chinolincarbonsaure; 3-Amino-6 I 8-dichlor-2-(4-chlorphenyl)-4-chinolincarbonsaure; 3-Amino-6-chlor-2- 
(4-chlorphenyl)-4-chinolincarbonsaure; 3-Amino-6-fluor-2-(4-bromphenyl)-4-chjnolincarbonsaure; 3-Amino- 
6-chlor-2-(4-bromphenyl)-4-chinolincarbonsaure; 3-Amino-6-chlor-2-(4-iodphenyl) -4-chinolincarbonsaure; und 

3- Amino-6-fluor-2-(4-iodphenyl)-4-chinolincarbonsaure. 

Verbindungen nach Anspruch 1, 3-Amino-6-fluor-2-(4-phenoxyphenyl)-4-chinolincarbonsaure; 3-Amino-2- 
(4-phenoxyphenyl)-4-chinolincarbonsaure; 3-Amino-6-fluor-2-[4-(phenylthio)phenyl]-4-chinolincarbonsaure; 
3-Amino-6-trifluormethyl-2-(4-phenoxyphenyl)-4-chinolincarbonsaure; und 3-Amino-6-fluor-2-[4-(3-pyridinyl)phe- 
nyl]-4-chinolincarbonsaure. 

Verfahren zur Herstellung einer Verbindung der Formel: 



besteht; R 4 , R 5 , R 6 und R 7 unabhangig aus der Gruppe ausgewahlt sind, die aus Wasserstoff, Halogen, (C r C 6 )- 
Alkyl, Trifluormethyl und -0-(C 1 -C 3 )-Alkyl besteht, mit der Ma&gabe, daG mindestens zwei von F^, R 5 , R 6 und R 7 
Wasserstoff sein mussen; R a aus der Gruppe ausgewahlt ist, die aus gerad- oder verzweigtkettigem (C r C 12 )- 
Alkyl, Halogen, (C 3 -C 7 ) -Cycloalkyl, Trifluormethyl, Hydroxy, Phenyl, 2-Fluorphenyl und Pyridyl besteht; R 10 aus 
der Gruppe ausgewahlt ist, die aus 




in der R-, aus der Gruppe ausgewahlt ist, die aus 
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besteht; R n aus der Gruppe ausgewahlt ist, die aus gerad- Oder verzweigtkettigem (C^-C^-Alkyl, (C 3 -C 7 )-Cy- 
cloalkyl, Trifluormethyl, Phenyl und 2-Fluorphenyl besteht; Rg, R 14 und R 15 unabhangig aus der G ruppe ausgewahlt 
sind, dieausWasserstoff, Halogen, Nitro, (C r C s ) -Aikyl, (C 1 -C 5 )-Alkoxy,(C 1 -C 6 )-Alkylthio, Hydroxy, Trifluormethyl 
und Amino besteht; n eine ganze Zahl von null bis zwei einschliefJIich ist; und R, 7 Ethyl ist, 
umfassend das Umsetzen einer substituierten Chinolincarbonsaure der Formel: 



0 



II 

R 4 C-OH 




R 7 

mit Acetanhydrid und einer katalytischen Menge an konzentrierter Schwefelsaure bei 80 - 100°C, was ein substi- 
tuiertes 3-Methyl-1H-[1,3]oxazino[1,5-c]chinolin-1-on der Formel: 




ergibt, welches dann mit Natriumborhydrid in Tetrahydrofuran bei 0°C umgesetzt wird, was die gewunschten Pro- 
dukte ergibt. 

Patentanspruche f Or folgende Vertragsstaaten : ES, GR 

1 . Verfahren zur Herstellung einer Verbindung der Formel: 
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0 
II 



R 4 C-OH 




in der aus der Gruppe ausgewahlt ist, die aus 




besteht; R 4 , R 5 , R 6 und R 7 unabhangig aus der Gruppe ausgewahlt sind, die aus Wasserstoff, Halogen, (C r C 6 )- 
Alkyl, Trifluormethyl und -0-(C r C 3 )-Alkyl besteht, mitder MaBgabe, daB mindestens zwei von R4, R 5 , R 6 und R 7 
Wasserstoff sein mussen; R 8 aus der Gruppe ausgewahlt ist, die aus gerad- oder verzweigtkettigem (C r C 12 )- 
Alkyl, Halogen, (C 3 -C 7 )-Cycloalkyl, Trifluormethyl, Hydroxy, Phenyl, 2-Fluorphenyl und Pyridyl besteht; R 10 aus 
der Gruppe ausgewahlt ist, die aus 




besteht; R n aus der Gruppe ausgewahlt ist, die aus gerad- oder verzweigtkettigem (C r C 12 )-Alkyl, (C 3 -C 7 )-Cy- 
cloalkyl, Trifluormethyl, Phenyl und 2-Fluorphenyl besteht; Rg, R 14 und R 15 unabhangig aus der Gruppe ausgewahlt 
sind, die aus Wasserstoff, Halogen, Nitro, (CVC 5 )-Alkyl, (C r C 5 )-Alkoxy, (C r C 5 )-Alkylthio, Hydroxy, Trifluormethyl 
und Amino besteht; n eine ganze Zahl von null bis zwei einschlieGlich ist; und R, 7 Ethyl ist, 
umfassend das Umsetzen einer substituierten Chinolincarbonsaure der Formel: 
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10 



k 4 C-CK 




15 mit Acetanhydrid und einer katalytischen Menge an konzentrierter Schwefelsaure bei 80 - 100°C, was ein substi- 

tuiertes 3-Methyl-1H-[1,3]oxazino[1,5-c]chinolin-1-on der Formel: 



20 



25 



30 



35 



40 




ergibt, das dann mit Natriumborhydrid in Tetrahydrofuran bei 0°C umgesetzt wird, was die gewunschten Produkte 
ergibt. 



Revendications 



Revendications pour les Etats contractants suivants : AT, BE, CH, LI, DE, DK, FR, GB, IT, NL, SE 



1 . Compose de tormule : 



45 



so 




ou R, est choisi dans le groupe constitue* de 



55 
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R 2 est 




11 ; 



R 3 est choisi dans le groupe constitue" de 

9 ? ? 

- C-OH, -C-OCH 2 CN, -C-NHNH 2 

et 



O 
ii 

-C-OA 

(ou A est un metal alcalin ou alcalino-terreux); R 4 , R 5 , R 6 et R 7 sont choisis independamment dans le groupe 
constitue* de I'hydrogene, d'un halogene, d'un alkyl(C 1 -C 6 ), du trifluoromethyle et d'un -(D-alky!^ -C 3 ) a la condition 
qu'au moins deux groupes parmi R 4 , R 5> R 6 et R 7 doivent etre I'hydrogene ; R 8 est choisi dans le groupe constitue 
d'un alkyl(C r C 12 ) & chaine droite ou ramified, d'un halogene, d'un cycloalkyl(C 3 -C 7 ), du trifluoromethyle, de I'hy- 
droxy, du phenyle et du 2-fluorophenyle et du pyridyle ; R 10 est choisi dans le groupe constitue de 




R 1 2 est choisi dans le groupe constitue" de I'hydrogene et d'un alky 1(0, -C 6 ) ; R n 3 est choisi dans le groupe constitue 
d'un hydrogene, alkyKC^Cg), 

0 

II 

-ORi6 

et 



47 



EP 0 379 145 B1 



O 
II 

-C-X-Ri6 ; 

5 

R 16 est un alkyKC^Cg), 



10 



15 




X est -O-, -S-, -NH- ou NR 16 ; est choisi dans le groupe constituS d'un alkyl(C r C 12 ) & chaine droite ou ramiftee, 
d'un cydoalkyl(C 3 -C 7 ), du trifluoromethyle, de I'hydroxy, du phenyle et du 2-fluorophenyle ; R 9 , R 14 et R 15 sont 
20 choisis independamment dans le groupe constitue de I'hydrogene, d'un halogene, d'un nitro, d'un alkyl(C r C 5 ), 

d'un alcoxy(C r C 5 ), d'un alkylthio(C r C 5 ) J d'un hydroxy, du trifluoromethyle et d'un amino ; n est un entier de 0 a 
2 compris ; et leurs sels pharmacologiquement acceptables. 

2. Compos6s selon la revendication 1 , acide 3-amino-2-[1 , 1 '-biphenyl]-4-yl-6-fluoro-4-quinoleinecarboxylique ; acide 
25 3-amino-2-[1 ,V-biphenyl]-4-yl-4-quinoleinecarboxylique ; acide 3-amino-2-[1,1'-biphenyl]-4-yl-6-bromo-4-quino- 

einecarboxylique ; acide 3-amino-2-[1,1'-biphenyl]-4-yl-6-chloro-4-quinoleinecarboxylique ; acide 3-amino-2-[1,1'- 
biphenyl]-4-yl-6-iodo-4-quinoleinecarboxylique; acide 3-amino-2-[1,1'-biphenyl]-4-yl-6,8-dichloro-4-quinoleine- 
carboxylique ; acide 3-amino-2-[1,1'-biph6nyl]-4-yl-6-6thyl-4-quinoleinecarboxylique ; acide 3-amino-2-[1,1'-bi- 
phenyl]-4-yl-6-fluoro-4-quinoleinecarboxyiate ; monosodique; et acide 3-amino-24l J'-biph6nyl]-4-yl-6-trifluoro- 
30 m6thyl-4-quinol6inecarboxylique. 

3. Composes selon la revendication 1 , acide 2-[1 ,1 '-biphenyl]-4-yl-3-(ethylamino)-6-fluoro-4-quinoleinecarboxylique; 
acide 2-[1 .1'-biphenyll^-yl-e-fluoro-S-fmethylaminoJ^-quinol^inecarboxylique et acide 2-[1,1'-biphenyl]-4-yl-3- 
(dim6thylamino)-6-fluoro-4-quinoleinecarboxylique. 

35 

4. Composes selon la revendication 1 , acide 3-(ac§tylamino)-2-[1 , 1 '-biphenyl]-4-yl-6-fluoro-4-quinol6inecarboxylique 
et acide 3-(acetylamino)-2-[1 ( 1'-biphenyl]-4-yl-6-fluoro-4-quinoieinecarboxylique. 

5. Composes selon la revendication 1, acide S-amino-e-fluoro^^Z-fiuorotl.V-biphenylH-yO^-quinol^ine- 
40 carboxylique ; acide 3-amino-6-ch!oro-2-(2'-fluoro[1,1'-biphenyl]-4-yl)-4-quinol6inecarboxylique ; acide 3-amino- 

2- (2'-fluoro[1 ,1 '-biphenyl]-4-yl)-4-quinol6inecarboxylique ; acide 3-amino-6-iodo-2-(2'-fluoro[1 ,1 '-biphenyl]-4-yl]- 
4-quinol6inecarboxylique ; acide 3-amino-6-trifluorom6thyl-2-(2*-fluoro[1 ,1 '-biph6nyl]-4-yl)-4-quino!6inecarbo- 
xylique; acide 3-amino-6-chloro-2-(4'-fluoro[1 ,1'-biph6nyl]-4-yl)-4-quinoleinecarboxylique et acide 3-amino- 
6-fluoro-2-(4'-fluoro[1 , 1 '-biphenyl]-4-yl)-4-quinoleinecarboxylique. 

45 

6. Composes selon la revendication 1, acide 3-amino-6-fluoro-2-[4-(trifluoromethyl)ph§nyl]-4-quinol6ine- 
carboxylique ; acide 3-amino-6-trifluorom6thyl-2-[4-(trifluorom6thyl)ph6nyl]-4-quinol§inecarboxylique ; acide 3- 
amino-6-fluoro-2-(2',4'-difluoro[1,1'-biph6nyl]-4-quinoleinecarboxy!ique; acide 3-amino-6-chloro-2-(2',4'-difluoro 
[1 , 1 '-biph6nyl]-4-yl)-4-quino!6inecarboxylique et acide 3-amino-2-(2,4-difluoro[1 , 1 '-biphenyl]-4-yl-4-quinol6inecar- 

50 boxylique. 

7. Composes selon la revendication 1 , acide 3-amino-6-f!uoro-2-(4-chloroph6nyl)-4-quinol6inecarboxylique ; acide 

3- amino-2-(4-chloroph6nyl)-4-quinoleinecarboxylique; acide 3-amino-6 > 8-dichloro-2-(4-chloroph6nyl)-4-quino- 
l6inecarboxylique ; acide 3-amino-6-chloro-2-(4-chloroph6nyl)-4-quinol6inecarboxylique ; acide 3-amino-6-fluoro- 

55 2-(4-bromoph6nyl)-4-quinol6inecarboxylique ; acide 3-amino-6-chloro-2-(4-bromoph§nyl-4-quinol6inecarboxy- 

lique ; acide 3-amino-6-chloro-2-(4-iodoph6nyl)-4-quinol6inecarboxylique et acide 3-amino-6-fluoro-2-(4-iodoph<§- 
nyl)-4-quinol6inecarboxylique. 
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Composes selon la revendication 1 , acide 3-amino-6-fluoro-2-(4-phenoxyphenyl)-4-quinoleinecarboxylique ; acide 
3-amino-2-(4-ph6noxyph6nyl)-4-quinol6inecarboxylique ; acide 3-amino-6-fluoro-2-[4-(ph6nylthio)ph6nyl]-4- 
quinoleinecarboxylique ; acide 3-amino-6-trifluorom6thyl-2-(4-phenoxyphenyl)-4-quinoleinecarboxylique et acide 
3-amino-6-fluoro-2-[4-(3-pyridinyl)-ph6nyl]-4-quinoleinecarboxylique. 

Precede de production d'un compose de formule : 




ou R 1 est choisi dans le groupe constitue de 



R4. R5, ^6 et R 7 sont choisis independamment dans le groupe constitue d'un hydrogene, d'un halogene, d'un alkyl 
(C r C 6 ), du trifluoromethyle et d'un -0-alkyl(C r C 3 ), a la condition qu'au moins deux groupes parmi R4, R^, R 6 et 
R 7 doivent etre I'hydrogene; R 8 est choisi dans le groupe constitue d'une chaTne alkyl(C r C 12 ) & chalne droite ou 
ramifiee, un halogene, un cycloa!kyl(C 3 -C 7 ), le trifluoromethyle, I'hydroxy, le phenyle, le 2-fluorophenyle et le 
pyridyle ; R 10 est choisi dans le groupe constitu6 de : 




R-H est choisi dans le groupe constitue" d'un alkyKC^C^) & chaine droite ou ramiftee, d'un cycloalkyl(C 3 -C 7 ), du 
trifluoromethyle, du phSnyle et du 2-fluoropheYiyle; R9, R 14 et R 15 sont choisis independamment dans le groupe 
constitue de I'hydrogene, d'un halogene, d'un nitro, d'un alkyKC^Cg), d'un alcoxy(C r C 5 ) ) d'un alkylthio(C r C 5 ), 
d'un hydroxy, du trifluoromethyle et d'un amino; n est un entier compris entre z6ro et deux, deux compris ; et R 17 
est un §thyle qui comprend de faire r6agir un acide quinol6inecarboxylique substitue de formule : 
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1 




avec I'anhydride acetique et une quantite catalytique d'acide sulfurique concentre a 80-1 00°C pour donner une 
3-methyl-1 H-[1 ,3]oxazino[1 ,5-c]quinoleine-1 -one substitute de formule : 




R 7 

qu'on fait alors reagir avec le borohydrure de sodium dans le tetrahydrofuranne a 0°C pour donner les produits 
souhaites. 

Revendications pour les Etats contractants suivants : ES, GR 

1. Procede de production d'un compose de formule : 




ou R 1 est choisi dans le groupe constitue de 
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5 




11 5 



R4, R5, et R 7 sont choisis independamment dans le groupe constitue d'un hydrogene, d'un halogSne, d'un alkyl 
(C r C 6 ), du trifluoromethyle et d'un -0-alkyl(C r C 3 ), a la condition qu'au moins deux groupes parmi R4, R^, R 6 et 
10 R 7 doivent etre Phydrogene ; R 8 est choisi dans le groupe constitue d'une chaine alkyl(C 1 -C 12 ) & chaine droite ou 

ramifiSe, un halogfene, un cycloalkyl(C 3 -C 7 ), le trifluoromethyle, I'hydroxy, le ph^nyle, le 2-fluoroph6nyle et le 
pyridyle ; R 10 est choisi dans le groupe constitue de : 




est choisi dans le groupe constitue d'un alkyl(C n -C 12 ) a chaine droite ou ramifiee, d'un cycloalkyl(C 3 -C 7 ), du 
25 trifluoromethyle, du phenyle et du 2-fluorophenyle ; R 9 , R 14 et R 15 sont choisis independamment dans le groupe 

constitue de I'hydrogene, d'un halogene, d'un nitro, d'un alkyl(C r C 5 ), d'un alcoxy(C r C 5 ), d'un alkylthio(C r C 5 ), 
d'un hydroxy, du trifluoromethyle et d'un amino; n est un entier compris entre zero et deux, deux compris ; et R 17 
est un ethyle qui comprend de faire r6agir un acide quinoteinecarboxylique substitu6 de formule : 



35 



40 




avec I'anhydride acetique et une quantity catalytique d'acide sulturique concentre a 80-1 00°C pour donner une 
45 3-m6thyl-1 H-[1 ,3]oxazino[1 ,5-c]quinol6ine-1 -one substitute de formule : 



so 
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qu'on fait alors reagir avec le borohydrure de sodium dans le tetrahydrofuranne a 0°C pour donner les produits 
souhait6s. 
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